The new 6,6-spiroketal,sargassopenilline H (1), and known peneciraistin C (2) have been isolated from an EtOAc extract of the marine-derived fungus PenicilliumlividumKMM 4663. The structure of the new metabolite was determined by HR ESIMS and 1D and 2D NMR spectroscopy. Sargassopenilline H (1) in non-cytotoxic concentration inhibited colony formation of RPMI-7951 and MDA-MB-231 cell lines.
Secondary metabolites obtained from algal-derived fungi, which possess unique structures and interesting biological properties, have attracted considerable attention in recent years [1] [2] [3] . As part of our continuing efforts to discover novel metabolites in fungi we have previously identified seven new 6,6-spiroketals,sargassopenillines A−G [4] , from the fungi Penicillium thomii KMM 4645 and P. lividum KMM 4663 isolated from the marine brown alga Sargassum miyabei. Further investigation of the metabolites of the fungal strain P. lividum KMM 4663 has now led to the isolation of a new 6,6-spiroketal,sargassopenilline H (1), and the known peneciraistin C (2) ( Figure 1 ). We report herein the isolation and structural elucidation of sargassopenilline H (1).
The fungus was cultured for 21 days on specially modified rice medium [5] . The EtOAc extract of the mycelium was purified by a combination of Si gel column chromatography and reversed-phase and normal-phase HPLC to yield compounds 1 and 2 as amorphous solids.
The molecular formula of 1 was determined to be C 18 H 26 O 7 by a HRESIMS peak at m/z 377.1598 [M+Na] + and was in accordance with 13 C NMR data. A close inspection of 1 The HMBC correlations from methyl singlet ( H 1.25) to oxygenated carbons C-6 ( C 72.6) and C-7 ( C 76.1) and to carbonyl carbon C-8 ( C 199.5); from H-6 ( H 3.96) to C-5 ( C 35.0), C-7; from H-5b ( H 2.34) to C-7, C-8a ( C 125.4); from methyl doublet ( H 0.98) to double oxygenated C-3 ( C 97.4), C-4 ( C 39.1) and C-4a ( C 155.2); and from H-1a ( H 4.51) to C-4a, C-8a and C-3 and COSY correlations H-6/H 2 -5; H-4/H 3 -16 indicated the presence of the bicyclic isochromene core in 1 with alcohol functions at C-6 and C-7 and methyl groups at C-4 and C-7. The COSY-45 data and HMBC correlations H-9 ( H 4.81)/C-3, 9-Ac ( C 170.0), C-10 ( C 23.9), C-11 ( C 26.7); H 3 -14 ( H 1.11)/C-11, C-12 ( C 67.9) established the structure of the 9-acetoxy-12-methylpyran ring and indicated the presence of a spirocyclic system in 1.
Compound 1 showed the characteristic Cotton effects (CEs) at λ 311 + 0.15, λ 250 -3.78 and λ 217 + 6.43 in the CD spectrum in methanol solution. The two CEs of the high-energy region were in good agreement with those of pestafolide A [6] and peneciraistin C [7] , supporting the 7R configuration of 1. The analysis coupling constants of the H-6 signal at  3.96 (1H, dd, 5.6, 10.6), that were also calculated using the empirical generalization of the classical Karplus equation [8] , showed a β-orientation for the 6-OH group. These data and NOE correlations between H 3 -15 with H-5b and between H-5a with H 3 -16 and H-6 ( Figure 2 ) indicated that the CH 3 -15, 6-OH and H-5b are on the same face of the bicyclic isochromene core and H-5a and CH 3 -16 are on the other side. Thus the absolute configurations of C-6 and C-4 were assigned as S. The NOE correlation H-12/ H-1b ( H 4.09) indicated a β-orientation for the 14-methyl group and suggested the configuration of C-3 was S [4, 6, 7] . The small coupling constants of the H-9 signal at δ 4.81 (1H, t, 2.8) and biogenetic relationship between sargassopenilline A [4] and 1 suggested an α-orientation for the 9-acetoxy group. Compound 1 was named sargassopenilline H.
Peneciraistine C (2) was also isolated from this fungus. Its NMR and MS data were as described earlier [7] . In addition to sargassopenilline H and peneciraistin C, some of their chemical derivatives ( Figure 3 ) have been prepared for study of their cytotoxic activity (see Experimental).
The in vitro cytotoxicity of compounds 1, 1a, 2, and 2a-2e against human malignant melanoma RPMI-7951 and breast adenocarcinoma MDA-MB-231 cells was evaluated by MTS assay. No investigated compound displayed an IC 50 cytotoxic activity against the investigated cell lines until 40 µM.Next we tested all investigated substances for cell proliferation against RPMI-7951 and MDA-MB-231 cell lines. They (40 µM) did not significantly inhibit cell proliferation in the course of 72 h. It was interesting to test the compounds for inhibition of colony formation of the investigated cell lines. Sargassopenilline H (1) and 2e (40 µM) inhibited colony formation of RPMI-7951 cells by 12 and 18%, respectively; the other compounds did not significantly inhibit colony formation of this cell line. For cell line MDA-MB-231 substances 1, 2 and 2d (40 µM) inhibited colony formation for 17, 16 and 13%; the other compounds did not significantly inhibit colony formation of this cell line. In line with published data about peneciraistin C (2) from the fungus P. raistrickii the IC 50 values of peneciraistin C against A549, H446, H661, and MCF-7 cells were 3.2, 6.8, 4.6, and 7.6 µM, respectively [7, 9] . It is probable that peneciraistin C has selective effects against cancer cell lines.
Experimental
General experimental procedures: Optical rotations, Perkin-Elmer 343 polarimeter; UV, Shimadzu UV-1601PC spectrometer; CD, Chirascan-Plus CD Spectrometer; NMR, Bruker Avance-500 and Avance III-700 spectrometers; HR ESIMS, Q-TOF-LC/MS Agilent 6510 mass spectrometer; Low pressure liquid column chromatography was performed with Si gel L (40/100 m, Sorbpolimer, Russia). Glass plates (4.5  6.0 cm) precoated with Si gel (5-17 m, Sorbfil, Russia) were used for TLC. Preparative HPLC was carried out on Shimadzu LC-20 and Agilent 1100 Series chromatographs, with Ultrashere Si (5 μm, 4.0  250 mm) and Supelco Discovery C-18 (5 μm, 4.6  250 mm) columns.
The energy-minimized conformations for 1 were determined using crystallographic data (940798.cif file) for the structure of peniciketal A [10] by the MM2 force field calculation method using ChemBioDraw Ultra 12.0, CambridgeSoft Corporation. 
Cultivation of P. lividum:
The fungus was grown stationary at 22C for 21 days in 10 Erlenmeyer flasks (500 mL), each containing 20 g of rice, 20 mg of yeast extract, 10 mg of KH 2 PO 4 , and 40 mL of seawater.
Extraction and isolation:
At the end of the incubation period, the mycelium and medium were homogenized and extracted with EtOAc (2 L). The extract was concentrated to dryness. The residue was dissolved in 20% MeOH -H 2 O (0.1 L) and extracted with nhexane (0.1 L × 3 times) and EtOAc (0.2 L × 3 times). After evaporation of the EtOAc layer, the residual material (1.5 g) was passed over a silica column (4 × 20 cm), which was eluted first with n-hexane (1 L) followed by a step gradient from 5% to 100% EtOAc in n-hexane (total volume 7 L). Fractions of 200 mL were collected and combined on the basis of TLC (Si gel, tolueneisopropanol 6:1, v/v). The n-hexane -EtOAc (5:1, 1.4 L) eluate (250 mg) was purified by RP HPLC on a Supelco Discovery C-18 column with MeOH H 2 O (65:35) and then by NP HPLC on an Ultrashere Si column eluted with EtOAcn-hexane (1:1) to yield 1 (7.0 mg) and 2 (50 mg).
Sargassopenilline H (1)
Colorless amorphous solid. 
Alkylation of peneciraistin C (2):
Compound 2a (6 mg, 0.019 mmol) was dissolved in dry DMF (0.5 mL) and 0.5 mL of iodomethane was added. Then, sodium hydride (10 mg, 60% dispersion in mineral oil) was added gradually and the reaction mixture was kept in a sealed vial at room temperature for 12 h. After that the mixture was diluted into H 2 O (10 mL) and then extracted with EtOAc (3  3 mL). The combined organic layer was washed with brine (2  5 mL), dried over Na 2 SO 4 and evaporated under reduced pressure. Then, the reaction mixture was subjected to HPLC on a Supelco Discovery C-18 column with MeOH H 2 O (75:25) to give 2c (2 mg). 
Peneciraistin

Preparation of p-bromobenzoate derivatives of peneciraistin C(2):
To a solution of peneciraistin C (10 mg) in CH 2 Cl 2 (5 mL) and pyridine(0.5 mL) was added p-bromobenzoyl chloride (7 mg. 0.032 mmol), and the mixture was stirred at room temperature for 2 h. The solution was evaporated to dryness, and residue was purified by size exclusion chromatography (sephadex-LH 20 ) to give 2 derivatives, 2d (4.0 mg) and 2e (0.8 mg). 
Peneciraistin
